Analysis of the peroxisomal acyl-CoA oxidase gene product from Pichia pastoris and determination of its targeting signal.
Acyl-CoA oxidase (Pox1p) is involved in the beta-oxidation of fatty acids and is targeted to the peroxisomal matrix via the use of different signals in various organisms. In rat, mouse and human, Pox1p contains a canonical peroxisomal targeting signal 1 (PTS1), whereas in the yeasts Candida tropicalis, Saccharomyces cerevisiae, C. maltosa and Yarrowia lipolytica neither a PTS1 nor a PTS2 sequence is present, suggesting that Pox1p might be targeted to the peroxisomes via a third unknown pathway. Alternatively, since proteins lacking a PTS sequence can enter peroxisomes in association with other polypeptides containing a PTS, Pox1p might 'piggy-back' its way into the peroxisomal matrix together with other proteins. To understand the mechanism of peroxisomal targeting of a yeast Pox1p, we cloned the Pichia pastoris POX1 gene to study the pathway of import of PpPox1p into peroxisomes. The gene was cloned by PCR, hybridization and plasmid rescue. The 2157 bp gene encodes a protein with a predicted molecular weight of 80 kDa. Antisera against PpPox1p detected a protein specifically induced on oleate with an apparent molecular weight of 72 kDa. Immunolocalization studies confirmed the peroxisomal localization of PpPox1p. The carboxy-terminus of PpPox1p ends with a PTS1-like sequence, APKI. The sequence PKI was necessary for transport of PpPox1p into peroxisomes and interacted with the PTS1 receptor, Pex5p. Furthermore, addition of the sequence APKI to the C-terminus of the green fluorescent protein directed this fusion protein to the peroxisome. Therefore, PpPox1p uses the PTS1 pathway for its import into peroxisomes.